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(54) Epoxy realn composition and semiconductor device encapsulated therewith 

(57) The present invention provides an epoxy resin 
composition for encapsulating a semiconductor, which 
had excellent Name retardaney without containing any 
flame retardam such as halogen type, antimony trfaode 
or the like. The present Invention lies in an epo*y resin 
composition for encapsulating a semiconductor, com- 
prising as essential components: 

(A) a phenolic resin containing, in the total phenolic 
resin amount, 30 to 100% by weight of a phenolic 
resin of novolac structure containing, in the mole- 
cule, a biphenyl derivative and/or a naphthalene 
derivative, 

(B) an epoxy resin containing, in the total epoxy - ■ 
resin amount, 30 to 100% by weight of an epoxy 

resin of novoiae structure containing, in the mole- 
cule, a biphenyl derivative and/or e, naphthalene 
derivative, 

(C) an inorganic filler, and 

(D) a curing accelerator, 
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(dOCl j The present invention relates to an epoxy resin composftion for encapsulating a semiconductor, superior in 
llame retardancy and reliability, as well as to a semiconductor device using the composition. 
[(1002] Electronic parts such as diodes, transistors, integrated circuits and the like have been encapsulated mainly 
with epoxy resin compositions. These epoxy resin compositions contain, as a flame retardant, a halogen-based flame 
r< tardant and antimony tricxJde so that the compositions can show good flame retardancy. Meanwhile, it is requested 
tc develop, from the standpoint of environmental sanitation, an epoxy resin composition of excellent flame retardancy 
u sing neither halogen-based f tame relaxant nor antimony trioxida 
iq f( I0O3]' For the above request, metal hydroxides (e.g. aluminum hydroxide and magnesium hydroxide) and boron com- 
p 5undfi have been investigated. They, however, must be added in a large amount in order to show flame retardancy. 
a id contain a large amount of impurities and have a problem in moisture resistance; therefore, they have found no prac- 
tical application yet Red phosphorus-based flame retardants are effective even when added in a small amount and are 
useful to obtain a flame-retardant epoxy resin composition; however, red phosphorus reacts with a very small amount 
is o ' water to generate phosphine or corrosive phosphoric acid and ha6 a problem in moisture resistance, mating impos- 
sible its use In an epoxy resin composition far encapsulating a semiconductor which has a severe requirement for mois- 
ture resistance. Hence, It was tried to coat red phosphorus particles with aluminum hydroxide, a metal oxide, an 
inorganic compound or an organic oorrpound (e.g. a thermosetting resin) to stabilize red phosphorus; however, such 
an approach still has a problem In moisture resistance. Thus, no epoxy resin composition for encapsulating a semicon- 
20 : d'uetor has been developed yet which uses neither halogen-based flame retardant nor antimony trioxlde but which haB 
both flame retardancy and moisture resistance. 

(0004] tn view of the above situation, the present invention provides an epoxy resin composition for encapsulating a 
semiconductor, which is free from any flame retardant and yet superior in flame retardancy and reliability, and also a 
mi conductor device using the composition. 
ss ; [0005] The present inventors made an Intensive study In order to solve the abovB-mentroned problems of the prior 
|rt. As a result, the present inventors found out that use of a particular epoxy resin and a particular phenolic resin In 
mbination can provide an epoxy resin composition for encapsulating a semiconductor which is free from any flame 
retardant and yet superior in flame retardancy and reliability. The present inventors also found out that the epoxy resin 
composition can have higher flame retardancy by controlling its reactivity. The present invention has been completed 
W , based on these findings. 

[ 3006] The present invention provides an epoxy resin eonposittan for encapsulating a semiconductor, comprising as 
essential compohente: 

(A) a phenolic resin containing, in the total phenolic resin amount 30 to 100% by weight of a phenolic resin of 
as novolac structure containing, In the molecule, a biphenyi derivative and/or a naphthalene derivative, 

(B) an epoxy resin containing, In the total epoxy resin amount, 30 to 100% by weight of an epoxy resin of novolac 
structure containing, in the molecule, a biphenyi derivative and/or a naphthalene derivative, 

(C) an inorganic filler, and 

(D) a curing accelerator. 

lh the present epoxy resin composition far encapsulating a semiconductor. H is preferable that the ratio of the number 
phenolic hydroxy! groups of total phenolic resin to the number of epoxy groups of total epoxy resin is larger than 1 
not larger than 2. 

\7l The present invention ateo provides a semiconductor device obtained by encapsulating a semiconductor with 
43 the above epoxy resin composition. 

,0008] The present inventors found out that use of a particular epoxy resin and a particular phenolic resin in combi- 
alien can provide an epoxy resin composition superior In flame retardancy and reliabBity and also that the epoxy resin 
... r „Jon can have higher flame retardancy by controlling its reactivity. 
[0009] In the present invention, the particular phenolic resin refers to a phenolic resin of novolac structure containing, 
» ih the molecule, a biphenyi derivative and/or a naphthalene derivative, and the particular epoxy resin refers to an epoxy 
tesin of novolac structure containing, in the molecule, a biphenyi derivative andfor a naphthalene derivative, They each 
iontain, in the molecule, an aromatic ring(s) of a biphenyi derivative and/or a naphthalene derivative. 
(001 0] A phenofic resin or an epoxy resin each containing, in the molecule, an aromatic ring(s) of biphenyi derivative 
and/or naphthalene derivative has a large bond nergy between molecules and hardly causes decomposition when 
65 burnt, expressing flame retardancy. As the number of aromatic rings In the molecule of the phenofic resin or the epoxy 
i esin is larger, the resin is more resistant to combustion and has higher flame retardancy; for example, the resin con- 
' i aining anthracene is more resistant to combustion than the resin containing naphthalene. However, such a resin having 
, , i larger number of aroratic rings has too high a softening point and interior flowability. Therefore, as the aromatic ring, 



i 
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a biphneyl derivative and a naphthalan a derivative are best In view of the balance pf flame retardancy and flowability. 
[001 1 ] The present epos/ resin composition can have higher (lame retardancy by controlling its reactivity. That is, the 
present epaary resin composition can have higher flame retardancy when the ratio of the number of phenolic hydroxyl 
groups of total phenolic resin to the number of epaary groups of total epax y resin is allowed to be larger than 1 . The rea- 
son might be that In the cured resin composition, there are residual hydroxy! group* which have not reacted with epoxy 
groups and, when the cured resin composition Is burnt, these hydroxyl groups cause a dehydration reaction (an endo- 
thermic reaction) between themselves. The ratio of the number of phenolic hydroxyl groups of total phenolic resn to the 
number of epoxy groups of (oral epoxy resin Is preferably not larger than 2. The ratio of larger than 2 reduces the above- 
mentioned reactivity of epoxy resin composition strikingly. The ratio is more preferably 1.1 to 1 .5. 
[0012] In the combination of a general*purpose phenolic resin (phenolic novofac) and a general-purpose epoxy resin 
(o-cresol novoiac type epoxy), as the ratio of the number of phenolic hydroxyl groups of total phenolic resin to the 
number of epoxy groups of total epoxy resin is made larger, the combination tends to have higher water absorption and 
lower moisture resistance. In contrast, in the combination of the particular phenolic resin and the particular epoxy resin 
according to the present invention, neither large increase in water absorption nor reduction in moisture resistance is 
seen. This Is presumed to be because the particular phenolic resin and the particular epoxy resin of the present inven- 
tion both have hydrophobic aromatic rings and further because In the combination of these resins, the distance between 
erossllnkad molecules is larger than In the combination of the general-purpose phenolic resin (phenolic novtec) and the 
general-purpose epoxy resin (o-cresol novoiac type epoxy) and resultantfy no large increase in water absorption is 
seen. 

[0013] In the present invention, the particular phenolic resin refers to a phenolic resin of novoiac structure containing, 
in the molecule, a biphenyi derivative andror a naphthalene derivative. The phenolic re6ln of novoiac structure contain- 
ing, in the molecule, a biphenyi derivative is specifically represented by the formula (1): 




The phenolic resin represented by the formula (1) is a resin obtained by reacting phenol and e.g. a bismethexy-meihyl- 
enebiphenyL In the formula (1), n is 1 to 10. When n is 11 or larger, the resin has too high a viscosity and has reduced 
ftawabflrty. For obtaining flame retardancy, it is desired that the phenolic resin of the formula (1) is used, In the total phe- 
nolic resin amount, by 30% by weight or more, preferably 50% by weight or more. When the amount of the particular 
phenolic resin is less than 30% by weight, Insufficient flame retardancy results. 

[0014] The phenolic resin of novoiac rtructure containing. In the moleoula a naphthalene derivative is specifically rep- 
resented by the formula (3) or the formula (4) and uses cwiaphthol or p-naphthoJ as the base. 

OH OH 

■O^q^wft: (4> . 

In the formula (3) p n is 1 to 7. When n Is 8 or larger, the resin has too high a viscosity and reduced flowability. For obtain- 
ing flame retardancy, it is desired that the phenolic resin of the formula (3) is used, In the total phenolic resin amount, 
by 30% by weight or more, preferably 50% by weight or more. When the amount of the particular phenolic resin is less 
than 30% by weight. Insufficient flame retardancy results. In the formula (4), n is 1 to 10. When n is 11 or larger, the 
resin ha* tbtffjigh a viscosity and reduced flowability. For obtaining flame retardancy. it is desired that the phenolic resin 
of the formufa (4) is used, in the total phenolic resin amount, by 30% by weight or more, preferably 50% by weight or 
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m 3re. When the amount erf the particular phenolic resin is leea than 30% by weight, insufficient flame reiardancy results, 
ffljoiS] In the present invention, besides the perticular phenolic resin, other phenolic resins can be used in c mbina- 
t;< m. Ac toe other phc noSc resins, there can be mentioned phenolic resins having, in the molecule, two or more phenolic 
htaraxyl groups* for example, phenolic novolac resin, cresol novolac resin, dlcydopentaolenfr-modified phenolic resin, 
x\ lylene-modif ied phenolic resin, terpene-modif ied phenolic resin and triphenolmethane type novolac resin. 
[C 01 8] In the present invention, the particular epoxy resin refers to an epoxy resin ol novolac structure containing, in 
it e molecule, a biphenyl derivative and/or a naphthalene derivative. The epoxy resin of novolac structure containing, In 
ihje molecule, a biphenyl derivative can be obtained specifically by subjecting the phenofic resJn of the formula (1) to 
g ycidyi etherification and is represented by the formula (2): 



och 2 (A<Sh z 



0 

0CH,CH(k 




(2) 



iJi the formula (2), n Is 1 to 10. When n is 1 1 or larger, the resin ha? too high a viscosity and reduced flowabHHy. For 
obtaining flame; retardancy. it is desired that the epoxy resin of the formula (2) Is used, In the total epoxy resin amount, 
by 30% by weight or more, preferably 50% by weight or more. When the amount of the particular epoxy resin is less 
tl lan 30% by weight insufficient flame retardancy results. 

[J017] The epoxy resin of novolac structure containing, in the molecule, a naphthalene derivative can be obtained 
specifically by subjecting the phenolic resin of the formula (3) or (4) to glyddyl eiherification and is represented by the 
t5rmula(5)or(6): 



o 9 



(5) 



(6) 



n the formula (S), n is 1 to 7. When n Is 8 or larger, the resin has too Wgh a viscosity and reduced tlowability. For obtaln- 
ng flame retardancy, it is desired that the epoxy resin of the formula (5) Is used, in the total epoxy resin amount, by 30% 
jy weight or more, preferably 50% by weight or more. When the amount ol the particular epoxy resin is less than 30% 
sy weight, Insufficient flame retardancy results. In the formula (8). n is 1 to 10. When n is 1 1 or larger, the ireain has too 
nigh a viscosity and reduced f towability. For obtaining flame retardancy, it is desired that the epoxy resin of the formula 
[6) is used, in.'the total epoxy resin amount, by 30% by weight or more, preferably 50% by weight or more. When the 
jmount of fhe particular epoxy resin is less tfian 30% by weight, Insiiffidertfleme retardancy results. 
[001 8] In the present invention, besides the perticular epoxy resin, other epoxy resins can be used in combination. As 
the other epoxy resins, there can be mentioned epoxy resins having, in the molecule, two or more epoxy groups, for 
example, biphenyl type epoxy resin, hydroquinone type epoxy resin, sliteene type epoxy resin, bhsphenol 1ype epoxy 
resin, phenolic novolac type epoxy resin, cresol novolac type epoxy resin, triphenolmethane type epoxy nav aft* 
modified friphenolmethane type epoxy resin, triazine nucleus-containing epoxy resin, dicyclcpentadlene-modmed pne- 
nol type epoxy resin. 

1001 9] The curing accelerator used in the present irwenHon may be a substance which accelerates the curing reaction 
between epoxy group and phenolic hydraxyl group. As the curing accelerator, various accelerators generally used m 
encapsulating materials can be used. The curing accelerator indudea, for example, 1.8-diazabieydo-(5,4.0)undecene- 
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10 



18 



SO 



7, triphenylphosphine and 2-methyHrriida2ol& These accelerators can be used singly or in admixture. 
(0020] As (he inorganic filler used in the present invention, various Inorganic fillers generally ueed in encapsulating 
materials can be used. The inorganic filler includes, for example, fused slica powder, crystalline silica powder, alumina 
and silicon nitride. These fillers can be used singly or in admixture. Yne amount of the Inorganic filter used is preferably 
70 to SSfcby weight of the total resin composition in view of the balance of moldability and flame retardaney. When the 
amount is less than 70* by weight, flame retardaney would be decreased; when the amount is more than 95% by 
weight, a problem arises in moldability, 

[0021 ] The resin composition of the present invention may contain, as necessary, various additives besides the com- 
ponents (A) to (D). The additives include a coloring agent (e.g. carbon black), a coupling agent (e.g. r-glycidoxypropylt' 
rimethoxysflane), a low-stress oofrpotient (e.g. silicone oil or silicone rubber), a releasing agent (e.g. natural wax, 
synthetic wax, higher forty acid or metal salt thereof, or paraffin), an antioxidant, etc. 

[0022] The resin composition of the present invention can be obtained by mixing the components (A) to (D). additives, 
etc. at room temperature by use of a mixer, kneading the resulting mixture by use of a kneader such as rod, extruder or 
the fiks, and ooofing and grinding the kneaded material. 

[0Q23] In encapsulating an electronic pan (e.g. semiconductor) with the present resin composition to produce a resin- 
encapsuiated semiconductor device, molding and curing can be conducted by a conventional method such as transfer 
molding, compression molding, Injection molding or the like. 

[0024] The resin composition of the present invention can be applied to the coating, Insulation, encapsulation, etc. of 
electric parts or electronic parts (e.g. transistors and integrated circuits). 

[0025] The present resin composition can also be applied effectively to ordinary molded products. 
(0026] Examples of the present invention are shown below However, the present Invention is not restricted thereto, 
[0027J The numbers and structures of the epoxy resins and phenolic resins used in Examples and Comparative 
Examples are shown below. 



Phenolic resin 1; 

a phenolic resin 

OH 



by the formula (1) (hydroxyl group equivalent 199 g/eg) 



OH <« ' 



Phenolic resin 2; 

a phenolic resm represented by the formula (3) (hydroxyl group equivalent* 210 g/eq) 



OH J" v 



(3) 



80 



Phenoicresin3: 

a phenolic reeki represented by the formula (4) (hydroxyl group equivalent 210 g/eq) 



(4) 



ttl f n nr n titt rr 
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Phenolic rean 4: 

a phenolic rosin represented by the tormula (7) (hydroxy! group equivalent: 176 g/eq) 



10 



OH OH 



(7) 



1S '■ 



Phenolic resin 5: 

a phenolic resin represented by the Ibrmula (8) (hydroxyl group equivalent 97 g/eq) 



20 



25- 




(8) 



so 



Epoxy resin 1 \ 

an epoxy resin composed mainly of a structure represented by the formula (2) (epoxy equivalent. 274 g/eq) 



(2) 



40 




m Epoxy resin 2: 

an epoxy resin 



mairty of a structure represented by the tormula (5) (epoxy equivalent 270 g/eq) 



bo- 



ss 




(5) 



6 
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Epoxy resin 3: 

an epaxy resin composed mainly of a structure represented by Ihe formula (6) (epoxy equivalent 270 g/sq) 




(6) 



Epoxy resin 4: 

an epoxy resin composed mainly of a structure represented by the formula (3) (epoxy equivalent 190 g/aq) 



CH^CHCHjQ 
V 




O) 



0CH.CHCH. 

V 



Epoxy resin S: , 

a mixture (epoxy equivalent: 810 o/eq) of 60% by weight of a resin composed mainly of 4,4 , -b»(8 1 3-epoxy- 
propCKy)-3,3'.5,S'-tetramethytettbene of the formula (10) and 40% by weight of a resin composed mainly of 4,4'- 
b«(a3-epoxypropoxy)-5-t-butyl-2.3 ',5 '-trimethytstilbsn e ol the formula (11) 



CH, 



Cflj 




° CH| CH, 



CH, 
CH^C-CHj 



CH. 



CH, CH, 



(10) 



(11) 



EP ° Jty a^xy resin composed mainly of a structure represented by the formula (12) (epoxy equivalent: 1 96 g/eq) 
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70 



IS 



■ CR.CHCH.0 
CH.CHCH.O 

V 




0CH,CHCH, 

o 



(12) 



| Epoxy resin 7; 



29. 



30 



an epoxy resin composed mainly of a structure represented by the formula (13) (epoxy equivalent: 1 71 g/eq) 
OCHjCH^H, 0CH 2 Ch£h, 



(13) 




OCH.CHCH, 

v 



35 



40 



IQQ2B] Incidentally, the phenolic novolac resin used in Examples 1 1 and 14 and Comparative Examples 1 to 3 and 5 
(o 7 had a hydroxy! group equivalent of 1 04 g/eq; the o-creaol novolac type eppxy resin used In Examples 9 and 1 1 and 
Comparative Examples 1 to 3 and 5 to 7 had an epoxy equivalent of 200 g/eq; and the fused spherical silica used in 
Examples 4 to 15 and Comparative Examples 5 to 7 had art average particle diameter of & \im and a specific surface 
area of 5.0 m^/g, 



45 



[0029] 



Phenolic resin 1 


123 parts by weight 


Epoxy resin 1 (The ratio of the number of phenolic hydroxy! groups and the number of epoxy 


170 parts by weight 


groups is 1.0.) 




Fused crushed silica (average particle diameter: 15 j*m, specffic surface area: 2.2 nf/g) 


700 parts by weight 


TVjphenyiphosphine 


2 parts by weight 


Carbon Mack 


2 parts by weight 


Carnauba wax 


3 parts by weight 
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[0030] TTie above materials were mixed at room temperature by use of a super mixer; the resulting mixture was 
kneaded at 70 to i 00-C by use of a roll; and the loi aded materiel was cooled arid ground to obtain a resin composition. 
The resin composition was made into tablets. The tablets were passed through a low pressure transfer molding 
machine under the cqnditions of 175*0, 70 kg/cm 2 and 120 seccnd*. to prepar 3 a test piece for flame retardaney test. 
Also, tor use (n moisture resistance test a 16p DIP on which a 3.0 mm % 3.5 mm semiconductor had been mounted, 
was encapsulated with the above tablets. The following flame resistance test and moisture resistance test were con- 
ducted. The results of the tests are shown in Table 1 . 



UL-94 vertical tost (sample thickness: 1 .6 mm) 

Criteria for flame retardaney 

[0031] 

Fmax: not longer than 1 0 seconds 

E F: not longer than SO seconds 

Fmax: maximum value of flaming time (seconds) 

£ F; total flaming time (seconds) 



[0032] The encapsulated semiconductor was objected to a pressure cooker test (125 B C, 100 RH%) and examined 
forfeuKof drcuit The moisture resistance of the sample was expressed by the time (hours) in which the first fault of 
circuit appeared in the pressure cooker test. 

Pimples g to 15 and Corrmarafr/B Examples 1 to 7 

[0033] Resin compositions were prepared rn the same manner as in example 1 , according to the formulations 6hown 
in Tables 1 , 2 and 3, and subjected to the samp tests as in Example 1 . The results of the tests are shown in "fables 1 . 
2 and 3. 



Table 1 





Examples 








1 


2 


3 


4 


5 


6 


7 


8 


Ratio of number of phenolic 
hydroxy! groups and number of 
epoxy groups 


1.0 


1.1 


1.5 


155 


1.25 


1.25 


. 1.25 


1.25 


Phenolic resin 1 (parts by weight) 


123 


130 


152 


56 


37 


37 


40 




Phenolic resin 2 (parts by weight) 










37 






39 


Phenolic resin 3 (pans by weight) 












37 






Phenolic resin 4 (parts by weight) 














40 • 


39 


Phenolic resin S (parte by weight) 


















Phenolic novotec resin (parts by 
weight) 


















Epoxy resin 1 (parts by weight) 


170 


163 


141 


97 


40 


40 


37 


37 


Epoxy resin 2 (parts by weight) 










39 








Epoxy resin 8 (parts by weight) , 












39 






Epoxy resin 4 (parts by weight) 
















37 
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•fable 1 (continued) 





Examples 








1 


2 


3 


4 


5 


6 


7 


8 


Epoxy resin 5 (pans fay weight) 


















Epoxy resin 6 (parts by weight) 














15 




Epoxy resin 7 (parts by weight) 














22 




o-Creso) novolac type epoxy resin 
(parts by weight) 


















Fused crushed silica (parts by 
! weight) 


700 


700 


700 












Fi tcc*4 onhc^rfcal siliCA ( Darts faV 

weight) - 








840 


840 


©40 


840 


840 


Triphenytphosphlne (parts by 
weight) , 


2 


2 


2 


2 


2 


2 


2 


2 


Carbon hlac* (parts by weight) 


S 


2 


2 


2 


2 


2 


2 


2 


Carnauba wax (parts by weight) 


3 


3 


3 


3 


3 


3 


3 


3 


Rama retardancy 


V-0 


v-o 


V-0 


V-0 


V-0 


V*0 


V-0 


V* 


IF 


42 


35 


25 


7 


9 


10 


15 


25 


Fmax 


7 


6 


4 


2 


3 


4. 


6 


7 


Moisture resistance 


400 


400 


350 


400 


400 


400 


400 


380 



"table 2 



10 



11 



Examples 
"l2~ 



13 



14 



Ratio of number of phenolic hydroxyl 
groups and number of epcxy groups 



1.25 



1.25 



1.25 



1.25 



1,25 



1.25 
"31 



Phenolic resin 1 (parts by weight) 



33 



43 



80 



Phenolic resin 2 (parts by weight) 



40 



Phenolic resin 3 (parts by weight) 



32 



Phenolic resin 4 (parte by weight) 



40 



Phenolic resin 6 (parts by weight) 



32 



43 



Phenolic novolac resin (parts by weight) 



82 



31 



Epoxy resin 1 (parts by weight) 



25 



44 



34 



87 



73 



Epoxy resin .2 (parte by weight) 



45 



Epoxy resin 3 (parts by weight) 



Epoxy resin 4 (parte by weight) 



24 



37 



16 



Epoxy resin.5 (parts by weight) 



44 



Epoxy resin 6 (parts by weight) 



Epoxy resin 7 (pans by weight) 



33 
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"fable 2 (continued) 





Examples 








9 


10 


11 


12 


13 


14 


15 


o-Cresol novotac type epcwy resin (parts 
by weight) 


24 




44 










Fused crushed silica (parts by weight) 
















Fused spherical sDiea (parts by weight) 


840 


840 


840 


840 


640 






iripnenyipnospnine ipans ay wuigniy 


2 


2 




2 


2 


2 


2 


Carbon black (parts by weight) 


2 


2 


2 


2 


2 


2 


2 


Cornauba wax (parts by weight) 


3 . 


3 


3 


3 


3 


3 


3 


Flame retartiancy 


v-o 


V-0 


V-0 


V-0 


V-0 


V-0 


V-0 


L F 


30 


30 


32 


33 


10 


25 


45 


Fmax 


8 


8 


6 


7 


3 


6 


8 


Moisture resistance 


370 


370 


350 


380 


400 


400 


400 



Examples 
£0034] 





Comparative Examples 








1 


2 


3 


. 4 


5 


6 


7 


Ratio of number 
of phenolic 
hydroxy! 
groups and 
number of 
eppty groups 


1*0 


1.5 


2.0 


to 


1.0 


1.5 


1.5 


Phenolic resin 1 
(parts by 
weight) 








27 






14 


Phenolic resin 4 
(parts by 
weight) 








110 








Phenolic 
ncvdac resin 
(parts by 
weight) 


101 


129 


151 




53 


67 


55 


Epoxy resin 1 
(parte by 
weight} 








31 






17 


Epoxy resin 2 
(parts by 
weight) 








125 
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(continued] 



1 


Comparative Examples 








1 


2 


3 


4 


5 


6 


7 


6-Cresol 
novolac type 
epoxy resin 
[parts by 
Weight) 


192 


164 


1A2 




100 


88 


67 


Fused crushed 
Ulica (parts by 
Weight) 


700 


700 


700 


700 








Fused spherical 
jsilica (parts by 
(weight) 










840 


840 


840 


iripnenyipnos- 
fohine (parts by 
[weight) 


2 


2 


2 


2 


2 


2 


2 




Carton black 

(parts by 
weight) 




£ 


2 


2 


2 


2 


2 


Carnaubawax 

(rtflrtfl bv 

weight) 


3 


3 


3 


3 


3 


3 


3 


Flame retar- 
dancy 


Completely 
burnt 


Completely 
burnt 


Completely 
burnt 


Completely 
burnt 


V-1 


V-1 


V*1 


IF 










80 


70 


68 


Fmax 










25 


20 


15 


; Moisture resist- 
; ance 


400 


260 


180 


400 


400 


280 


300 



10 : 



IS- 



BO- 



SS. 



30 



3S 



40 



SO 



ss 



0035) As dear from the above Examples, the semiconductor device encapsulated with the epoxy resin composition 
i >f the present invention free from any flame retardant such as halogen type, antimony trioxide or the like has excellent 
■ lams retardancy and moisture resistance. 

aatma 

1 . An epoxy resin con^osition tor encapsulating a semiconductor, comprising as essential components: 

(A) a phenolic resin containing, in the total phenolic resin amount 30 to 100% by weight of a phenolic resin oi 
novolac structure containing, in the molecule, a bipheny! derivative and/or a naphthalene derivative, 

(B) an epoxy resin containing, in the total epoxy resin amount. 30 to 100% by weight of an epoxy resin of 
novolac structure containing. In the molecule, a biphenyi derivative and/or a naphthalene derivative, 

(C) an inorganic fillet, and 

(D) a curing accelerator. 

2. An epoxy resin composition for encapsulating a semiconductor according to Claim 1, wherein the ratio of the 
number of phenoRc hydroxy! groups of total phenolic resin to the number of epoxy groups of total epoxy resin b 
larger than 1 but not larger than 2. 

3. An epoxy resin composition for encapsulating a semiconductor seconding to Claim 1 or 2, wh rein the phenolic 
resin of novolac structure containing, in the molecule, a biphenyi derivative is represented by the formula (1): 



12 



EP0 91S118A1 



10 



OH 





OH 



(i) 



( n - 1 — 1 0 > 



4. An epoty resin cetr^oa^on for encapsulating a semiconductor according to Claim 1 or 2. wherein the epoxy resin 
of novolac structure containing, in the molecule, a biphenyf derivative ie represented by Ihe formula (2): 



is 



so 




0 

OCH.CHdH, 



(2) 



(ii=l-10) 



S. An epoary resin composition lor encapsulating a semiconductor according to Claim 1 or 2, wherein the phenoHe 
resin of novolac struefore containing, in the molecule, a naphthalene derivative is represented by the formula (3): 



35 



OH . 




(3) 



( n - I - 7 ) 



6. An epoxy resin exposition far encapsulating a semiconductor according to Claim 1 or 2, wherein the phenolic 
resin of novolac structure containing, in the molecule, a naphthalene derivative Is represented by the formula (4): 



so 



(4) 



(n - 1 - 10) 



7, An epoxy resin compostion for encapsulating a semiconductor according to Claim 1 or 2. wherein the epoxy resin 
of novolac structure containing, in the molecule, a naphthalene derivative is represented by th formula (5): 



13 
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10 



15 ■ 



20 



25> 



30 



ochA ochxhcV, 



(5) 



(n = 1-7) 



An epoxy resin eorrposhion for encapsulating a semiconductor according to Claim 1 or 2, wherein the epoxy reeln 
of novoiac structure containing, in the molecule, a naphthalene derivative Is represented by the formula (6): 




:K,CnCK 



(6) 



(n - 1 - IP) 



9. A semicor^uctor device obtained by encapsulating a semiconductor wHh an epoxy resin composition set forth in 
any of Claims 1 to 8. 



35 



40 



43, 



MEIWA TECHNICAL DATA 



Hardener for epe*y resin 

M E H - 7 8 5 1 



Characteristic 

Low water absorption, Adhesion, feat resiatance, Creok resistance 
i. Chemical Struoture 



OH 




9. Use 

EMC, adhesive, resist, Conductive paste etc 
4. Quality specification 




V e I at i I e a 



|CI vi seoslty 



W a t e 



OR equivalent 



e/oa; 



0.1 ±0.3 



i^aa I 2.3 ±0,4 1 4.Q±01 



0.2 ^ 



199 — 210 



J-4809 
J-4B07 



J-7010 



19S9.6 



MEIWA PLA8TIC INOUSTORlES, LTD. 



